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CRYSTAL DISPLAY MODULE AND THE SCANNING CIRCUIT 
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pzirK-r^RnUND TNVENTION 
Field of the invention 

The present invention relates to a scanning technique of 
a LCDdiquid crystal display )panel. More particularly, 
this invention relates to a scanning circuit board of a LCD 
module with high resolusion and its scanning method. 

Description of the Prior Art 

FIG. 1 (Prior Art) is a plane view of a conventional LCD 
module. AS shown in FIG.l, the LCD module comprises a LCD 
panel 100, a data circuit board 120, a plurality of data 
driver integrated circuits (ICs) 122, a scanning circuit 
board 130, a plurality of scan driver ICs 132, and a 
driving circuit 110. Drxving circuit 110 connects to data 
circuit board 120 via connecting line 112 for transferring 
corresponding data driving signals and scanning control 
signals. Data circuit board 120 then connects to scanning 
circuit board 130 through connector 125 for transferring 
scanning control signals to scanning circuit board 130. 
Data driver IC 122 and scan driver IC 132 are in the form 
of the tape carrier package (or called TCP). Data driver 
ICS 122 connect to data circuit board 120 at the upper part 
of LCD panel 100, and scan driver ICs 132 connect to 
scanning circuit board 130 at the left side of LCD panel 
100. The display of the conventional LCD is achieved by 
using a back light source or other light sources, which 
would not be described here. 

FIG. 2 (Prior Art) is a circuit diagram of the 
conventional LCD panel 100. Assume that the LCD panel is a 
color LCD. AS shown in FIG. 2, the LCD panel comprises a 
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pixel electrode 101 with an array o£ . rows and 3n colu»,s. 
The nu^^er of the pixel electrodes 101 is n,.3n. 
Mditionally, each pixel electrode 101 is configured at the 
intersection o£ the scanning lines' (represented as 
102, 1) -102 and the data lines (represented as 

103(l)~103,n)), and the scanning lines are controlled wrth 
scan driver ICs 132, and the data lines are controlled wxth 
data driving ICs 122. 

in a color LCD, each pixel comprises three pixel 
electrodes 101 representing red, green and blue 
respectively. Namely, a group of m.n pixel electrodes 101 
is used to represent red and forms the R subpixels. Another 
group of m.n pixel electrodes 101 is used to represent 
green and forms the G subpixels. Finally, the rest of the 
„.n pixel electrodes 101 is used to represent blue and 
forms the B subpixel. As a result, the color LCD has a 
total pixel or point number of m-Bn. 

The first to the m-th scanning lines or electrodes 
102(1) to 102 ,m) are respectively aligned along the rows of 
the array. The first to the 3n-th data Unes or electrodes 
103(1) to 103 (3n) are respectively aligned along the 
columns of the array. Thus, thin film transistors (TPTs) 
106 with a total nun^er of (mx3n) are configured at the 
intersections of scanning lines from 102,1) to 102 ,m, and 
data lines from 103 ,1) to 103 ,3n, , in order to drive each 
of mx3n pixel electrodes 101. 

Each TFT 106 on the same scanning line with its gate 
electrically lin.s to the corresponding one of the scanning 
lines from 102,1) to 102 ,m, . And each TFT 105 on the same 
30 data line with its drain electrically lin.s to the 
corresponding one of the data lines from 103(1) to 103 <n,^ 

^■F TFTs 106 electrically link to the 

The sources of aii Lt is 

corresponding pixel electrode 101. 
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According to FIG. 1 and FIG. 2, the operation of the 
conventional LCD .odule 1. described below. First of all , 
accordin, to the current r^age data, driv.n. circuit 110 
sends the data drivin, signal to data circuit board 120 and 
sends the scanning control signal to scanning circuit board 
130 According to the scanning control signal, scan drrver 
IC 132 is able to scan every scanning line from 102(1) to 
102,., on the LCD panel. That is, scan driver IC 132 sends 
a log.c high level signal to one of the scanning lines to 
turn on the TFTs 106 connected to this scanning Irne. On 
the other hand, data driver IC 122 sends the i..age data to 
the data lines from 103(l,to 103(3n). Meanwhile, all TFTs 
106 connected to the scanning line pass the image data on 
the data lines to the correspondent pixel electrodes 101 
for displaying. After all the scanning lines from 102,1, to 
102 ,m, are scanned in sequence, the displaying of the whole 
picture frame is completed. 

AS described above, while processing the display of 
the pixels on a specified scanning line, scan driver IC 132 
must send a logic hrgh level signal to turn on all TFTs 06 
on the scanning line. Accordingly, the image data on the 
data lines can be sent to the corresponding p.xe 
electrodes 101. However, the case described above is ideal 
condition, in the real condition, since there is a delay 
effect caused by RC time constant of the conducting Irnes, 
the logic high level signal received by TFTs 106 connectrng 
to the scanning line may undergo a severe distortion. FIG 
3 (Prior Art, is a schematic diagram of a conventional 
technigue of a practical procedure for scanning the 
, scanning lines. The logic high level pulse signal 133a sent 
from the scan driver IC 132 will turn on the nearest TFT 
106 first. Nonetheless, when the logic high level pulse 
Signal is transferred via the scanning line, the high 
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frequency coraponents are filtered out and a logxc hxgh 
level pulse signal 133b Is produced due to the RC t.^e 
constant of the resistance and the capacitance of he 
conducting line. The distorted logic high level pulse 
signal 133b could neither insure that the correspondent TFT 
106 being provided with sufficient turn-on time to allow 
the image data to enter pixel electrode 101, nor that the 
closing time of the previous TFT being fast enough to avord 
,een overlapped by the next data Irne. The phenomenon is 
going to get worse in the LCD modules with larger sizes and 
higher resolutions. For example, in the LCD with XGA type 
(With the size of about 13.3' to 14.1' , and the resolution 
of 1024.168), the time for scanning each scanning l.ne rs 
about 20.67 ms. On the other hand, it will take 13.39 s 
to scan each scannrng line of the LCD with the OGXA type 
(With the Size Of 17' , and the resolution of 1600.1200,. 
Hence, when the size and resolution of a LCD get bigger, 
the delaying problem of the scanning line is getting more 
serious. This is . the problem encountered when proceeding 
the driving of a conventional LCD module. 

c, y^^^ of fhp inyerition 

Therefore, the object of the present invention is to 
provide a LCD module , its scanning circuit board and the 
scanning method in order to eguivalently decrease the 
effect of RC time constant on each scanning line . Thereby. 
Insure the quality of the LCD module. 

The present invention achieves the object described 
above by providing a LCD module comprising a LCD panel, a 
. driving circuit unit , a first scanning unit and a second 
scanning unit. The LCD panel comprises a plurality of 
scanning lines parallel to the first side, the width srde, . 
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first scanning control 
signal and the secona ^^^^ scanning 

- ::::: l::., 00.^.. 

unit respectively. The side (the 

Ji.st height sxae, Of the ^^^^^ ^^^^^^^^ 

Side o£ the LCD panel, for re ^^^^^ 

..,nal and driving each -ann.ng rn ^^^^^^^ 

.eguence. .he second .cann.n, - ^ 

scanning c.rcu.t unit and the th ^^^^^^ 

-t-n the second siae oj- 
,,,e, opposite to th ^^^^^^ 

.eceiving the „,,er. The first and 

each scanning Une rn the P ^^^^^^^^ ^^^^^ 

the second scannrn, unrt scan ^^^^^^.^^ 

-~-rtre^:e:arerc:«:sed.the.cti.e 

reduction of the aex^y 

first scanning unit comprises a first 
Furthermore, the firsr ^^^^ driver 

scanning crrcuit .oard and a piuraU y ^^^^^^^^^ 

=0 XCS . .he frrst ^a^-j;;-; ^^^^^ ,..st 
to the driving c.rcurt un.t ^^^^^^^ ^^^^^ ^^^^ 

scanning control "^nal. n a ^^^^^^^ 
.cs are co.pied between the f r ^^^^ 

,.d the second ^^^e of he ^^^^^ ^^^^^^^^^^ 

2s scanning the scanning Irnes ^^^^^^^^^ 

.ith the first scanning -trol srg^^^^ ^^^^^^^^ ^^^^^^^ 
second scanning unit co^prrses ^^^^^^ ^^^^ ^^^^^^ 

.eard and a P---/ / _ected to the driving 

scanning crrcurt board 
30 circurt unit for recervrng the ^^^^^^^ 

rarrald the thrrd srde of the hC. 
;:rtr::;u::rUV scan the scanning .mes described 
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3.ove, .n acco.aance wit. t.e secon. scanning con«o. 

signal. r^ircuit board and the 

first scanning circuxi. 

" c c .°a.a .ave t.e sa.e structure, t.at 

second scanning circuit implement the 

,s, the same assembly component is use 

hoth circuit board. It helps 
manufacturing of both practice, 

- ---- Tr:: ri:::::::: c.cuit .oa., t^e 

while being used as the ^^.^^^ 
---- circuit .oa. is connected to^.i ^^^^^ ^^^^^ 
ICS 140 with Its first side ^^^^^^ ^.^^^^^ 

,sed as a second scan circuit board t 
..ard then, is connected to scan dri er s ^^^^^^^^^ 

second side opposite to the ir t sid ^^^^^ 

method is shown m nc.6a an^^ « • - ^ 

1 .T.ri second control signax dJ.e 

control signal and seco^ ^^^^ ^^^^^^ 

first scan driver ICS respectively 
first and the second scanning rcu ^^^^^ ^^^^^ ^^^^ 

^everse scanning -e-^;-^^^ ^..ension .ro. .1 to 
driver IC scans along ^^^^ ^^^^^ ,,3 

, .a.O), the correspondent - " ^^^^^^^^^^ ,,„t 
aecreasing dimension >.ro. ^ saMe 

and the second scan driver IC proceed 

scanning line ,„.frol signal comprises 

Moreover, thetirs^ t,o/ti\ and the 

„ ..e first data- shitting direction ^'-^^^^'^^^ 
■ 3econd scanning control ^th, frrst data- 

Shitting direction si,- ^ ^ ^^^^^^^^ ^^^^^^^ 

shitting direction " ^ 3ignal ot the 

signal and the second data sh 
30 second scanning control sign have ^^^^^^^^ ^^^^^^^^^ 
directions. As shown m FIG. 6a, 

every first scan driver IC has .e r» ^^^^^^^^^ 
other hand, as shown in Fig. 6b, the 
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Zlr. scan acUvation s.,na. .STVKUo. tHe 
control Signal an. t.e second backward scan act.va .on 
,.,„31 (S.V..,o. ..e secon. scanning ^ 
connected to the connecting pins denoted as STV I 
first scan driver IC 140a and the second scan drrver 
Tsoa respectrvel. for drivin. scanning procedure .or each 
picture £ra.e. Na.ely, the scan activation ^^^"^^^^^ 
espectively applied to drive the first scan drrv Oa 
moA After first scan driver ic 
and the second driver IC 150a. Atcet 

■ . . Tr isoa finish the scanning, 

140a and second scan driver IC 150a 

the connecting pin STV OUT passes the scanning signal 
the next scan driver ICs (140b and 150b), in order to 

c ivate the scanning process. The scanning process repeats 
111 scanning of all the scanning lines on the .CO panel , 

" rriln, the present invention provides a scanning 
cirlnit board allocated m the .0. .odule with a .C. panel 
(or connecting a plurality of driver ICS in order to 
p.oceed scanning. The .CO panel described above co.pr s a 
:i.rallt. of scanning lines extending fro. one side o 
LCO panel described above to the other side of the LCO 
panel. Furthermore, the scanning circuit board comprises a 
connector for connecting an external connector and 
leceivmg a scan control signal and a first scanning 
ntrface on one side of the scanning circuit board or 
connecting and sending the scanning control signa and 
activating the scan driver ICS in order to start the 
canning procedure of each of scanning lines fro. a side of 
.v.e LCO panel, and a second scanning interface on the 
o er rof the scanning circuit board for connecting and 
sending the scanning control signal to activate the scan 
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driver ICS In order to start the scanning procedure of each 
of scanning lines from the other side of the LCD panel. 

Moreover, the present Invention provides a scanning 
method of a LCD panel which comprises the following steps. 
Firstly, the first scan driver IC and the second scan 
driver IC are assigned to two ends of every scanning line 
respectively. While scanning Is proceeded, the first scan 
driver IC and the second scan driver IC scan through every 
scanning line in the LCD panel synchronously which causes 
the RC time constant effects to be reduced equivalently . 

pprp^o n pgrRT P TtnH OF THE DBAWIWS 

FIG. 1 (Prior Art) is a plane view of a conventional LCD 
module. 

FIG. 2 (Prior Art) is a circuit diagram of a conventional 
LCD panel. 

FIG. 3 (Prior Art) is a schematic diagram for Illustrating 
the scanning process in the prior art. 

FIG. 4 is a plane view of the LCD module in accordance with 
the embodiment the present invention; 

FIG 5 is a schematic view of a scanning circuit board m 
accordance with the embodiment of the present invention; 
FIG 6a is a schematic view of connection between the line 
scanning circuit board and the first scan driver IC in 
accordance with the embodiment of the present Invention; 
FIG 6b is a schematic view of connection between the line 
scanning circuit board and the second scan driver IC m 
accordance with the embodiment of the present invention; 

^r^ f-., n.^r^TPTi oM OF ^ PFF.F FFPF P T . mommm 

The present invention Is to provide a solution to the 
delay effect caused by RC time constant. The present 
invention can be applied on the LCD with larger size and 
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high resolution developed in the future. Firstly, scan 
driver ICs are located at the two ends of every scanning 
line in the LCD panel which are then activated for scanning 
while scanning is proceeded. The delay effect caused by the 
RC time constant can thus be reduced equivalently, and the 
greatest delay would occur at the center of the picture 
frame . 

TO implement the scanning method described above, the 
embodiment of LCD module in the present invention has to be 
different from the conventional techniques. FIG. 4 presents 
the plain view of the embodiment of the present invention, 
wherein, the elements the same with the conventional 
embodiment shown in fig.l are label with the same number. 

As shown in FIG. 4, the LCD module primarily comprises 
driving circuit 110, data circuit board 120a, data driver 
IC 122, scanning circuit board 160, scan driver ICs 
14a~14e, scanning circuit board 162 , scan driver IC 
150a-^150e, and LCD panel 100. It is assumed that LCD panel 
100 of the embodiment has a resolvability of 1600 xi200. If 
every scan driver IC (140a~140e or 150a-^150e) contains 240 
scanning channels, the embodiment of the present invention 
would need 10 driver ICs. In addition, if every data driver 
IC has 400 data channels, the embodiment of the present 
invention would contain 1600x 3/400=12 data driver ICs. 

The difference between the present invention and the 
conventional technique shown in fig.l are described .as 
followed: 

(l)At the opposite side of LCD panel 100 , there is 
scanning unit WO including scanning circuit board 160 and 
scan driver ICs 140a~140e, and scanning unit 112 including 
scanning circuit board 162 and scan driver ICs 150a~150e. 
Practically, scanning unit 170 and 172 scan every scanning 
line in LCD panel 100 synchronously. 
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.... co„..o. . .o. 

the scann.n, line. Essentially, the .irst scann.n, 
control Signal and the second scanning 

contain the sa^e signal lines which are slrghtly d.fferen 
in some aspect and will be explained later. 

The two features described is further explained rn the 

circuit board 162 are the same, that rs the two crrcur 
Lards have the same layout ..lO.S represents a sc e.a c 
p.an vrew of the scannrn, crrcu.t board UaO or 162 rn 
accordance w.th the preferred e^odi.ent . The scann n 
crrcuit board comprises connector 126, scannrn, r tr ace 
,,,, scanning interface 128 and on-board ^ 
connector 126 is connected to an external connector 125 
.eceivin, the corresponding scanning control srgna Is^ 
Scannrng rnterface 127 and scanning interface 2 ar 
located at both sides of the scanning crrcurt boar o 
connecting the external scan driver IC. On-board c rcurt 
res is used for sending the scanning control 
.ecerved to scanning interface 127 or scannrng rnterface 

'''^ach scanning circuit board only uses one of the 
scannrng interface 127 or 12S at a time. When scan 
interface 127 is used to connect the external can drrver 
,cs 1.0a~140e, as scanning circuit board 160 shown xn 
.IC.6a, each scan driver ICs 140a~140e is configured rn a 
normal dimension. The input /output -^-al of ea 
0 driver IC comprises a controllrng input termrnal , connect 
to the side of the circurt board side, and a scannrng 
output terminal (connected to the srde of the .CO panel^ 
ylol Shown in the graph represents the locatron of 
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IC I40a~140e are configured m 

1 /vi~Y?40^ are also appu-ti^^ 

same order, ^ -, nn with the scanning 

at the left side of LCD panel 100, with 

interface 128 not in use. 

.ontrarv when scanning interface 128 is 
on the contrary, w T50a~l50e, namely as 

to external scan driver ICs 150a i^ue, 
connected to extend 

fig. 6b, each scan driver ICS ^^^^ 
^eanwKile, scanning control signal sen o ch^ 
,C 150a~iS0e rs configurea rn an -^P-^^^ -^;;; /^^^^.^ 
scan driving signal ,.1~Y240, are also in this 

H . That is to say, when scanning is proceeded to 
5 order. That is ^^^^ ^^^^ ^^^^^ 

nrst scanning m - - ^^^^^^ _ ^^^^^ ^^^^ 

driving signal Yl (as „4o(the reverse 

,C 150a sends out scan driving " ^ « 

«hen proceeding scanning to ^^e -c 
,0 line, scan driver IC 1.0a sends ou s n i J^^^ 

ii-rririr.::::::^:::^^::::— ^ 
:: rh—ro^^ r;;— 

"^rlrorlard clrct les, it is nsed to guide the 

scanning control signal ---:;:r:;;; scanning 
accordance with the signal sequence 

- ......... 
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"us be reduced. Thereby tne present invention fac.Irtates 

\ • 1 Tinfic; described below: U)v<^'- vf^ 

compris\the 10 signal lines 

»i-\21GND (ground); (3)VGH (the high level 
source); \/)gnu , , fhe scanning 

■ r, skrnaD- (DVGL (the low level of the 
scanning si\roal) , . data shifting direction 

11. Cil^L (representing the data sniiL 
signal), (5)^ P ^^^^^^^ 

to be right, Wed by R, ,baclcward 
,6,STVR ,forwa\ scanning ' . ,g,oE 

. ,,,.\(8)CKV (vertical clock pulse), laiu 
scanning ' V'^. ^,„,,cOH (co»»on electrode 

.output enabling ; J^^^^^, ,en signal 

voltage). Referring to\FIG. 

allocated i\ the numbering order trom 
Unes are allocated ,,,, 3can driver XCs 

starting position ^ X ,llo,,ted in 

1403-1408 and scan driver 
1-hp reverse directions. \ 

Le first scanning control\ignal sent to scannm 
....u ISO and the second scanning control signal sent to 
canning circuit board 1« are different in th ign me 
The signal line R/L contained in the - 

1 • = as ^^R", which means the shitting 

control — - 3ignal line R/L contains 

direction is set as right, , , , ,et as 'L", which 

.he second scanning control " "^^^ ' 

nieans the shifting direction is set as left 
to be the reverse directions. These -^-Is could b 
..plemented by using an -erter^ Wherein th ir^ 

, Shifting — °- L^rrenoted by 

controlled by the pin of scan dri ^ 

3.VK/STV. Of the scanning control ^ 

Shifting are finished, scan driver IC 140a 
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Signal to scan driver IC 140b and 150b via the pin of scan 
driver IC denoted by STV OUT, as to continue the next 240 
shifting procedure, the transference of signal continues 
until reaching scan driver IC 140e and 150e. At this time 
the scanning of all the scanning lines to be completed. 

Thereby, it is possible for any of the scanning line in 
the LCD panel to be driven from both ends of the scanning 
line, which accordingly reduces the delay effect caused by 
RC time constant. In addition, since the scanning circuit 
board at both ends of the scanning lines have the same 
layout, and the scan driver IC at. both ends of the scanning 
lines have the same integrated circuit (only opposite in 
configuration direction) . As a result, embodiment of the 
present invention will not increase the cost for the 
preparation of the assembly components and hence easier for 
industrial usage. 

While the preferred embodiment of the invention has been 
described using specific terms, the description has been 
for illustrative purpose only, and it is to be understood 
that changes may be made without departing to the spirit or 
scope of the following claim. 



